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INTRODUCTION
At the end of 2010, an estimated 34 million people were living with the human immunodeficiency virus/acquired immunodefi ciency syndrome (HIV/AIDS) globally, of whom 1.4 million were from Latin America 1 . Although globally the number of people newly infected with HIV continues to decline, 2.5 million people became infected in 2011, with 83,000 cases living in Latin America. Worldwide, almost half (47%) of new infections are women, and 39% are young people aged 15-24 years. The annual number of people dying from AIDS-related causes worldwide has been steadily decreasing since 2005 to 1.7 million AIDS-related deaths in 2011 (1) .
Brazil is home to approximately one-third of the people living with HIV/AIDS in Latin America (2) , with 656,701 AIDS cases registered as of June 2012 (2) . An estimated 38,776 new AIDS cases were reported in 2011, which represents an increase of 28.2% from 2001 (30,237) (3) . The incidence of newly reported AIDS cases has steadily increased from 17.5 cases per 100,000 persons in 2001 to 20.0 in 2011, but this trend varies greatly by region.
In Brazil, the reported number of AIDS deaths has increased from 10,948 cases in 2001 to 12,044 cases in 2011, which represents a 10% increase. The AIDS mortality rate has been continually declining each year, with 12% fewer AIDS-related deaths in 2011 (5.6 per 100,000 persons) than the reported 6.3 per 100,000 persons in 2001, but again, trends vary by region (3) .
Brazil is classifi ed as having a concentrated HIV/AIDS epidemic mainly driven by sexual transmission. Whereas the adult HIV prevalence in Brazil was 0.4% in 2010, HIV infection rates were substantially higher in men who have sex with men (MSM) (14.2%) (4) , sex workers (SW), and intravenous drug users (IDUs; 4.8% and 5.9%, respectively) (5) (6) . Men still make up the majority of AIDS cases, with 1.7 men infected for every woman in 2012. Among men, the proportion of AIDS cases due to heterosexual transmission started to rise in the 1990s, but MSM still account for 29.2% of all AIDS cases reported in Brazil (3) .
The age group most affected by the epidemic is the 25-to 49-year-olds. In all age groups, men are more affected by AIDS than women. However, there is a pronounced gender gap among young people aged 13-19 years, with more women with AIDS than men since 1998 (3) .
THE EARLY YEARS OF THE HIV/AIDS EPIDEMIC IN THE STATE OF AMAZONAS
Located in Northern Brazil, the State of Amazonas has 3,483,985 inhabitants, 5.3% of whom are members of the indigenous population (7) . The state is characterized by geographic isolation and the lack of uniform access to health c are services.
The fi rst AIDS case in the State of Amazonas was in 1986. From that date to 1996, up to 350 AIDS cases and 46 AIDSrelated deaths were reported in 16 municipalities. AIDS case reporting from the early years of the Amazonas' epidemic displayed a concentration of the disease among men and a steep shift toward women, with 2 women infected for every 5 men infected. Almost three-quarters (74.6%) of AIDS cases were 20-39 year olds. The main transmission route was sexual, with homosexual transmission accounting for half of the cases (8) .
To better understand the recent scenario of the HIV/AIDS epidemic in the State of Amazonas, we conducted a scoping review of articles searched in Medline, Web of Science, or Scientifi c Electronic Library Online (SciELO). Searches were performed in May 2013. Our aim was not to be exhaustive but to provide a description of HIV/AIDS cases, its patterns, and mortality in the State of Amazonas. We developed a specifi c search strategy that combined medical subject heading terms with keywords related to epidemiology and AIDS or HIV and Amazon or Amazonas or Brazil in either the title or the abstract. Studies in adult populations conducted in the State of Amazonas of any design published in English, Portuguese, or Spanish during the study period were included. We excluded case reports. Ninety-fi ve articles were identifi ed, and 87 (91.6%) articles were excluded: 33 articles were not relevant to this review, 5 were pediatric studies, 8 were case reports, and 41 were not conducted in the State of Amazonas and/or were not about HIV/AIDS epidemiology.
We also analyzed data and temporal trends from AIDS cases reported to the Amazon surveillance system from 2001 to 2012. Data were extracted from two electronic surveillance subsystems facilitated by the local Division of the National Program on HIV/ AIDS and Sexually Transmitted Infections: 1) the Notifi able Disorders Information System [Sistema de Informação de Agravos de Notifi cação (SINAN)], which includes AIDS cases reported together with other epidemiological variables to better characterize the dynamics of the epidemic, and 2) the Mortality Information System [Sistema de Informaçoes sobre Mortalidade (SIM)], which registers data from the declaration of death document for every case of death, along with information on the death-related cause and date and the municipality where the death occurred. New AIDS cases were reported according to the national defi nition (9) , which was revised in 2003 to include a CD4 cell count less than 350 cells/mm 3 . Men who have sex with men includes both homosexual and bisexual men that have sexual intercourse with other men. The data were analyzed with Stata version 11 (Stata Corp, College station, TX). We used the chi-square test, with a level of signifi cance of 5%, to check for homogeneity of proportions and to establish linear trends in the statistical analysis. Simple linear regression was used to evaluate the temporal pattern of new AIDS cases and deaths. Disease incidence also increased from an annual incidence rate of 10.34 new AIDS cases per 100,000 persons/year in 2001 to 21.80 cases in 2012. The AIDS incidence rate doubled in both sexes, remaining higher in men than in women over time. In men, the incidence rate increased from 12.69 per 100,000 persons in 2001 to 30.33 in 2011, whereas in women, the rate increased from 6.80 per 100,000 persons in 2001 to 13.17 in 2011 (Figure 2) . Based on Notifi able Disorders Information System data, between 10% and 12% of patients are co-infected with tuberculosis at the moment of HIV diagnosis. At a reference hospital in Manaus, 46.8% of patients with AIDS had positive cultures for Mycobacterium tuberculosis, and 9.3% had positive cultures for non-tuberculosis mycobacteria (10) . HIV/AIDS patients attended at the same reference hospital displayed a prevalence of coinfection with chronic hepatitis B carriage of 6.4% (11) , a hepatitis B past infection rate of 40.2% (11) , a hepatitis C infection rate of 4.42% (12) , a leprosy infection rate of 0.76% (13) , and an anal squamous intraepithelial lesion rate of 38.3% (14) .
THE LAST ELEVEN YEARS OF THE HIV/AIDS EPIDEMIC IN THE STATE OF AMAZONAS

New AIDS cases
The baseline CD4 cell count recorded at the fi rst patient visit at enrollment into care displayed a slightly increasing trend over time from 234 cells/mm 3 (15) .
Transmission patterns
Globally, 67.4% of AIDS cases were men. Over the years, the proportion of new AIDS cases in men increased from 65. Patients aged between 20 and 34 years accounted for the largest share (55%) of new AIDS cases, followed by the 35-to 49-year age group (33%) and the 15-to 19-year age group (3%). Overall, the age distribution of AIDS case reports among women was similar to the distribution among men, except for the youngest age group (13) (14) (15) (16) (17) (18) (19) Figure 4) . Considering that all municipalities reported equally, Manaus is the most affected city, with 86.7% of AIDS cases, followed by Parintins (2.3%), Itacoatiara (1.5%), and Tabatinga (0.1%).
Vulnerable populations
From 2001 until 2012, MSM accounted for 27.8% of AIDS cases, IDUs for 2.2% (89% male and 11% female), and heterosexuals for 66.1% (51% male and 49% female). Among men, the number of AIDS cases displayed signifi cant increasing trends in both MSM and heterosexual men ( 
03). Studies in Manaus indicate
HIV prevalence rates of 3% among sex workers screened in an outreach clinic (16) and 0.7% among pregnant women attended at the reference hospital (17) . In the triple-border area of the Brazilian Amazon, vulnerable populations displayed an HIV prevalence of 1.4% in men, with no cases in women (18) . by an increase in non-specifi ed causes related to AIDS as the leading cause of death. Based on autopsies performed in 129 AIDS patients at the reference hospital in Manaus from 1996 to 2003, tuberculosis was also the leading cause of death (28%), followed by bacterial pneumonia (17%) (19) . 
Number of AIDS deaths
CRITICAL EVALUATION OF CHANGES OBSERVED WITHIN THE CONTEXT OF PREVENTION AND CONTROL STRATEGIES
The results suggest that the HIV/AIDS epidemic in the State of Amazonas is far from being stabilized, as indicated by the increase in the annual incidence of newly reported AIDS cases over the last 11 years. In fact, all regions in Brazil, except the south, have experienced increases in the AIDS incidence rate in the same period (3) . The states in the country that currently contribute the most to the HIV/AIDS epidemic are Rio Grande do Sul, Santa Catarina, Rio de Janeiro, and Amazonas, with incidence rates of 40.2, 36.4, 31.5, and 29.4 per 100,000 persons in 2011, respectively (3) .
In the State of Amazonas, both the numbers of AIDS cases and AIDS deaths reported each year have more than doubled in the last 11 years, yielding a greater increase than the reported cases at the national level. In the State of Amazonas, the steady increase in mortality rate reported each year is worrisome given the contrast with the slight decline in death rates reported globally in the rest of the country over the same time period (3) . In Brazil, the mortality rate rose in all regions except the southeast, where it dropped, and in the central east region, where it remained stable (3) . In 2011, the State of Amazonas ranked third in mortality rate among the northern region states, following Roraima (7.7 per 100,000 persons) and Pará (6.7 per 100,000 persons) (3) . Compared with other states in the country, Amazonas was ranked sixth in 2011, with the three most affected states being Rio Grande do Sul (11.2 per 100,000 persons), Rio de Janeiro (8.9 per 100,000 persons), and Santa Catarina (7.6 per 100,000 persons).
Interestingly, the results suggest that the Amazonas HIV/ AIDS epidemic has moved toward men in recent years, with a greater disease incidence among men. Although nationally, Brazil presents the same trend (3) , the gender gap has been consistently larger in the State of Amazonas, with 2.5 AIDS cases in men for every women compared to 1.7 AIDS cases in Brazil. These results suggest that in the State of Amazonas, AIDS cases in men aged 13 years or older have grown both among MSM and heterosexual men. In the same time period in men 13 years or older, the proportion of cases attributed to heterosexual transmission has slightly risen, whereas the trend in MSM has remained stable. However, cases among MSM might be misclassifi ed given that discrimination against MSM is widespread in the interior of the Amazonas, in particular among the indigenous people, affecting the disclosure of transmission groups. Nationwide, the HIV/AIDS epidemic among young MSM aged 15-24 years is growing. This group has progressively increased its contribution to AIDS cases among men, rising from 36.2% in 2001 to 48.3% in 2011 (3) . In 10 Brazilian cities, almost half (47%) of MSM lacked risk perception concerning HIV infection, 37.5% have never been tested for HIV, and 36.5% participated in unprotected receptive anal intercourse (20) . These results suggest that in the State of Amazonas, the largest proportion of AIDS cases over time has been among people in their twenties and mid-thirties with no sex disparities. As in the rest of the country (3) , the differences in AIDS cases between men and women are more pronounced among the youngest age group (13-19 years) . This observation might indicate that women are being infected with HIV at earlier ages than men. In Brazil, despite men initiating sexual intercourse earlier than women and having a greater number of partners, condom use during fi rst sexual intercourse, in addition to other indicators regarding condom use, are consistently lower among women (21) .
In the State of Amazonas, AIDS cases among the indigenous people have remained stable and low over time. However, the Amazonas HIV/AIDS epidemic has disseminated from the City of Manaus to the interior of the state, which adds diffi culties to its control given the geographical isolation, the logistical barriers, and the culturally and ethnically diverse population. Despite the HIV/AIDS infection rate among the indigenous people still being low at 0.11% (22) , a situational analysis on sexual health conducted in the Amazonian triple-border region revealed that main conditions that contribute to the spread of HIV were already in place (18) . In addition, the introduction of community-based screening for HIV and syphilis in remote indigenous people using rapid tests has brought testing to patients, increasing case detection (23) .
We have analyzed secondary data on AIDS cases reported to the Amazonas surveillance system, which is subject to some limitations. We lack information on the quality of the AIDS surveillance system in the State of Amazonas, i.e., on whether the system is representative of the whole state or is updated in a timely manner and its levels of completeness and accuracy (24) . We cannot rule out that the results are infl uenced by an increase or improvement in reporting or an increase in patients coming forward for treatment because of the increasing availability of ARV.
FUTURE PERSPECTIVES
In Brazil, in addition to free access to health care and ARV therapy, all people living with HIV/AIDS are also entitled to free access to CD4, viral load, and genotyping exams. However, these measure are not reversing the HIV/AIDS epidemic or its mortality in the State of Amazonas. At the end of 2010, Brazil was providing ARV therapy to at least 70% of people who needed it (based on the 2010 WHO guidelines on initiating treatment at CD4 count <350 cells/mm 3 ) (15) . This statistic represents an increase of 8% from December 2009, but Brazil still has not achieved universal access to ARV therapy, commonly understood as providing therapy to at least 80% of people who need it (2) .
More importantly, almost half (49%) of HIV-infected individuals in Brazil do not present for HIV testing until late infection (CD4 count <350 cells/mm 3 ). Late presenters in Brazil tend to be men over age 40 (25) . They are often ill, have a 50-fold increase in their mortality risk (26) , and are less likely to respond to treatment when initiated (27) . (28) .
The nature of the Brazilian HIV/AIDS epidemic might change through strategies that encourage early identifi cation of all HIV-infected individuals (test) and initiation of ARV therapy in these individuals (treat), which leads to dramatic reductions in the incidence of HIV infection (29) . However, the State of Amazonas is characterized by geographic isolation, a wide diversity of indigenous groups living in small municipalities or rural communities, extreme climate, fragile health infrastructure, lack of well-trained health and laboratory personnel, and lack of access to CD4 cell count and viral load testing, which are centralized in the reference hospital in Manaus. All of these factors are important barriers that might compromise the success of the implementation of test-and-treat strategies.
In recent times, technological advances in point-of-care (POC) rapid diagnosis and clinical monitoring of HIV/AIDS are contributing to overcoming these barriers and bringing the laboratory to the patient (30) . In the State of Amazonas, the expansion of rapid testing for HIV at voluntary counseling and testing (VCT) services allowed the implementation of same-day testing and treatment (STAT) strategies (31) . New POC devices, such as the PIMA CD4 analyzer (Alere PIMA CD4, Walthman, MA, USA), can rapidly and accurately identify CD4 counts with minimal operator training and infrastructural setup and with less cost than standard laboratory-based equipment, such as fl ow cytometers (30) .
In the State of the Amazonas, ARV therapy was initially limited to a reference hospital in Manaus. This centralized model posed barriers to access to treatment for patients from the interior of the state. In 2005, ARV was expanded to the interior of the Amazonas, and currently, 6 HIV/AIDS Specialized Health Care Services (Serviço de Atenção Especializada [SAE]) offer treatment in the Cities of Benjamim Constant, Borba, Coari, Parintins, Tefé, and Tabatinga. However, these services are still insuffi cient and too distant from people who need it. As an important advance, Brazil recently adopted treatment initiation immediately after the confi rmation of the HIV diagnosis regardless the CD4 count (32) , which will further increase the number of people initiating treatment at an earlier stage every year.
Surveillance of the HIV/AIDS epidemic in Brazil has relied on mandatory AIDS case reporting. However, the Ministry of Health will now account for the cases of positive HIV diagnosis, expanding the notifi cation and following the recommendations of the Pan American Health Organization (PAHO) (24) . This measure has already been adopted by States such as São Paulo, Pernambuco, Paraná, and the Federal District and is also employed in other Latin America countries, such as Paraguay, Uruguay, Argentina, and Chile. The reporting of HIV cases will provide a better characterization of populations with risk factors or recently infected individuals, help in allocating resources for prevention and treatment, and help in planning and evaluating intervention effi cacy. Future challenges involve the necessity of building surveillance data to cover the spectrum of engagement in care (33) , including late HIV diagnosis [already gathered in the System for Control of Laboratory Exams (SISCEL)] (34) , suboptimal linkage to and retention in HIV/AIDS care, insuffi cient use of antiretroviral therapy, and suboptimal adherence to therapy. Longitudinal HIV/AIDS information systems using electronic systems installed in services where HIV/AIDS patients are treated constitute a fundamental tool for generating information on the spectrum of engagement in care, for evaluating the quality of testing and treatment services, and for generating international indicators (35) . A peculiarity of the HIV/AIDS epidemic in the State of Amazonas that might deserve future study is the coinfection with other tropical infections, such as malaria. These infections coexist at a high burden, sharing their epidemiological profi le with AIDS, which creates a unique context in Latin America. A better integration of programs could help in the control of both infections in a setting where unusual co-morbidities associated with AIDS prevail.
CONCLUSIONS
These results suggest that, in its third decade, the Amazonas HIV/AIDS epidemic is far from being stabilized, as shown by the increases in both AIDS incidence and mortality. These data suggest that AIDS cases have recently shifted toward men, both homosexual and heterosexual, and are hitting mostly young adults. The State of Amazonas has experienced a process of interiorization that implies further diffi culties in the prevention and control of the epidemic, given the logistical barriers, geographic isolation, and need for culturally adapted strategies. However, most cases are concentrated in Manaus, and although in the city, where operational barriers are greatly diminished and a reference hospital for specialized AIDS treatment and care exists, mortality rates are high, suggesting other contributing clinical factors, such as late diagnosis and low adherence to treatment. We also cannot rule out underreporting of deaths attributed to AIDS in a context where a substantial amount of infected subjects are unaware of their HIV status.
Late diagnosis is a major problem, and remote testing devices, such as rapid testing for HIV, which are already introduced in the national guidelines and used in VCT services across the state, can have a major role in the recently observed slight improvement of early diagnoses. Other POC technologies, such as CD4 count and viral load count, if proven accurate, will bring the laboratory to the patient.
More information is needed on the spectrum of treatment and care to better trace important outcomes, such as adherence to treatment and follow-up loss. In that context, the cohort data gathered through electronic longitudinal systems can better help to obtain relevant clinical and epidemiological indicators in a standardized and timely manner.
In the long-term, the increased demand for HIV/AIDS care services can only be satisfi ed through increased decentralization to peripheral health units in the interior of the Amazon, with the role of each type of unit being appropriately calibrated to the human and material resources available to it but fulfi lling a minimum set of laboratory requirements, such as rapid CD4 cell count and viral load testing. HIV/AIDS care services can also be naturally integrated with the care of other tropical infections, such as malaria, and thus should promote a shift from vertical to integrated programming.
